Cloning, characterization, and functional expression of cDNAs encoding glucose transporter proteins from the human parasite Schistosoma mansoni.
The blood-dwelling adult form of the parasitic worm, Schistosoma mansoni, consumes prodigious quantities of host glucose following its transport across the tegument. Immunologic or pharmacologic targeting of the relevant transporter proteins might form the basis of a schistosome control strategy. Here we report the isolation and characterization of three different full-length cDNAs whose predicted protein sequences show a high degree of sequence and structural similarity to the facilitated diffusion transporter proteins of other animals, plants, and bacteria. Functional expression of two cDNAs has been achieved by injection of Xenopus oocytes with in vitro derived sense strand RNA. Injected oocytes have a significantly increased ability to take up radiolabeled glucose analogues over controls. S. mansoni glucose transporters expressed in oocytes exhibit stereospecificity for D-glucose, have relaxed specificity for different hexoses, exhibit sodium independence, and are markedly inhibited by phloretin and cytochalasin B. These two transporters, expressed in oocytes, have a Km for 3-O-methylglucose of 1.3 and 2 mM. A third glucose transporter homologue cDNA appears to derive from a recent pseudogene. Both of the functional S. mansoni glucose transporter genes are expressed in larval and adult male and female schistosomes.